Induction of apoptosis by the plant alkaloid sampangine in human HL-60 leukemia cells is mediated by reactive oxygen species.
Sampangine is a plant-derived copyrine alkaloid extracted from the stem bark of Cananga odorata. This azaoxoaporphine alkaloid primarily exhibits antifungal and antimycobacterial activities but also displays in vitro antimalarial activity against Plasmodium falciparum and it is cytotoxic to human malignant melanoma cells. Recently, sampangine was described as a pro-apoptotic agent, but the biochemical pathway leading to cell death remained unclear. Considering that sampangine possesses an iminoquinone moiety, potentially functioning as an oxidizing agent, we have investigated the implication of an oxidant stress on sampangine-induced cytotoxicity. We show that the treatment of human HL-60 leukemia cells for 48 h with sampangine induced an important oxidative burst. Real time flow cytometry measurements indicated that the production of oxidative species is very rapid, within minutes following the drug addition. Quenching of reactive oxygen species by the antioxidants N-acetyl cystein, vitamin C and vitamin E abolishes the pro-apoptotic activity of sampangine. The drug-induced production of reactive oxygen species is associated with cell cycle perturbations and mitochondrial alterations. This study shed light on the mechanism of action of sampangine and provides novel opportunities to use azaoxoaporphine alkaloids as lead compounds for the design of pro-apoptotic anticancer agents.